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Abstract

Vortex flow crystallizer (VF-C) has launched to produce micron-sized particles as cathode
active material precursors for lithium-ion secondary battery. The mixing zone, which forms around

a powerful circulating vortex, is utilized as a reaction zone.

For high-efficiency production, the VF-C operates with a high degree of supersaturation,
exceeding 0.2 kg/m?, without loss of quality. The conventional system was applied with less than
0.1 kg/m? of supersaturation .

Battery materials require high energy capacity and power, high battery life, and safety, with
respect to the market background, development of material-producing technologies facilitates the
spread of environmentally friendly automobiles like electric, plug-in hybrid, and fuel cell vehicles.

One possible approach to meet these requirements is to develop smaller than conventional par-
ticles. Tank reactors are popular for production of precursor materials with large particle size, but
there are limitations to producing smaller particles with good quality.

This report illustrates the research and development transitions leading to invention of the
VEF-C, explains the reaction mechanism for producing precursor materials, and subsequently intro-
duces production examples and test results.
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Development of the Downsizing Belt Filter Press Dewatering Machine
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1. IUBHIC

Abstract

Although the belt filter press (BP) is resistant to fluctuations in sludge properties, it has draw-
backs such as low throughput, large equipment size, and high power consumption requirements

for filter cleaning. The downsizing belt filter press (DSBP) was developed to overcome the weak-
nesses of the conventional BP by combining it with the filtrate immersion-type thickener. Dem-
onstration tests were conducted using mixed raw sludge and digested sludge over the past year.
For both types of sludge, the DSBP was confirmed to increase sludge throughput by a factor of
more than 1.5 and to reduce moisture content more than 1 pt in comparison to the BP. The DSBP
was able to reduce moisture content 6 pts more than the conventional BP by injecting polyfer-
ric sulfate (PFS) after concentrating sludge to 8% TS. It was suggested that the polymer dosage
could be optimally controlled through image analysis of the immersion-type thickener filtrate.
Image analysis to quantify BP cloth clogging was also confirmed to effectively facilitate auto-
matic intermittent cleaning operations.
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Fig.1 Schematic flow of DSBP
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Fig.4 Relation between sludge throughput and moisture content (normal sludge)
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Development of Fully Automatic Batch-type Centrifuge

Abstract

Tsukishima Kikai began development of a fully automatic batch type centrifugal in 2016 to
acquire the top position in the Southeast Asian sugar production market.

To increase throughput 33% over the existing model, all parts were renovated, including the
main component units such as the basket and bearings.

To meet the hygiene demands of the food industry such as preventing risk of contamination,
the centrifugal uses the highly evaluated “upward-opening basket valve system”.

A prototype of the centrifugal, with a capacity of 1.85tons/batch, began load running tests on

The test site is Dangchang factory of Mitr Phol Sugar Corp.,Ltd., the largest sugar production

BEHMOMIERAR T 2BEOEETIH THIZ XA LRI TEDRMT T 7ICHWT, HRELATEE
DFEFHE Ty T O EIES T 55, 2016 FERSHBEDFRREERIBL .
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—H#il7co X, (ERBEDP BT HHR ML EDERLHEBISEEERL DD, BICERKL NIYEE-TVBI 4

2018FE 8B LY. 21 DESFEY IV —TBAF CT#H3 Mitr Phol Sugar Corp.,Ltd? Dangchang T35 T, &

Keyword : Sugar centrifuge, Throughput increase, Non-contamination, Energy saving
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Filtrate Immersion-type Thickener

HEBMOM T 0RO Z 520 Y Th o5 4 Tld, 12 TH 0¥,
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D SAERE R R To Y 2Nk & PR EN Do VERBLATAE DA R
138 T No.l O T 5 BiR T HEDIA RN HH. FR T 5 Abstract
HERE DB FE R RIS, R OWFHIBZ COKHTIECTH 5o
- The filtrate immersion-type thickener is capable of stable, high-concentration thickening and
6. HiEs arbitrary concentration settings of 6% or more. Sewage sludge charged into the screen is transferred
downward by the screw, and filtration separation proceeds on the screen surface. By adjusting the
PLC% Hl 0 H S %

withdrawal flow rate of the thickened sludge at the bottom, it is possible to discharge sludge at high
concentrations.
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Fig.4 Operation panel of the new model

AT T2 2 L & 2 o> MrGilles Schrével Felz e \y The filtrate occupies the structure between the casing and the screen, and filtration is conducted
RO E A FIE W5 E T, . \‘“ with a slight differential pressure of about 2 kPa. The filtration cake layer is constantly scratched by
BE Tl the end face of the screw, almost completely preventing clogging. Furthermore, backwashing with
JANY
4. EiF:iKBR GOTO Hidenori compressed air and washing with water from the outer surface of the screen facilitates long-term
JKIBIES 2 AR stable operation.
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Fig.5 The prototype of the 1.85ton/batch centrifugal
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Abstract

The dynamic crossflow filtration with the DYNO Filter dif-
fers from conventional crossflow filtration by special process and

apparatus features. In the DYNO Filter the tangential suspension
flow over the filter medium - the main characteristic of crossflow
filtration - is mechanically generated with the help of rotors and
not by a pump. This principle together with the special apparatus
design of the DYNO filter offers important process advantages
and allows the realization of special process designs for different
separation tasks such as dynamic membrane filtration, dynamic
sieve filtration and dynamic precoat filtration which is the latest
process development with the DYNO Filter.
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1. IUBHIC

This newly developed multi stage horizontal belt filter has multi stage horizontal filtration area
and offers advantages over the conventional belt filter in installation area and cake washing perfor-
mance.

One disadvantage of the conventional horizontal belt filter is the large installation area required.
This newly developed filter requires only about half the installation area of a conventional filter.
Additionally, each filtration stage can be operated as parallel and single series. Therefore, substi-
tuting cake washing and diluting cake washing can be combined by applying re-slurring tanks.
This cake washing system can reduce pore particle impurity content not possible with a conven-
tional horizontal belt filter.

The multi stage horizontal belt filter can be applied as a replacement for other types of filtration
equipment in a limited installation area, and also for applications requiring very high cake wash-
ing performance.

SEREIKFNI STV BEFIRFEL 2o ZEREVKFNIVE TV BRI ERDKFNILE TV EZDS
WEEZEBEICUEHLVWERABETH D, RERDKENILN TV RN BEEEDSET—X %%
MERED R TEND,

TERDKFENIVE TV 213, HEBEEENI KEWIEN RATH o/, ZEIKFENIVE TV 213 ZER1E
EDSD, HBEENFESUTICES, 2 ZEREKFENILN TV &G A ATETLTC BHORL 21T
DB FIRETH B TN, VAT YR JEMAEDERIET, BEKRE) AT UkiREHAEDE
T=XEHEN TED, COT—FHEFEICLY), RDKFENIVS TV 2 THETEED o7z FFOMFLF
DRFEMEHIFTEBILI BT,

StE ZREIKFENIVN TV EIE, SBEETEICHIIRD 2 HEEL S DB TEADER . HEMN I —
FERETHIEN BERSNIERERDSBTREANDERD RiATh2,

F—7— R ZBBREKFENILL TV 2 BEZANR=R BT —F RN
Keyword : Multi stage horizontal belt filter, small installation area, high quality cake washing performance
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Verification of Modification Method to Improve Performance

of Conventional Belt Press Dewatering Machine
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Abstract

About 70% of sewage treatment plants throughout Japan include dewa-

tering as a final process in treatment of sludge. To improve the efficiency
of Operations and Maintenance in such plants, upgrades are needed to
improve the performance of existing dewatering machines. However,
with the recent trends of declining birthrate, aging population, and dif-
ficult financial circumstances for utilities, it is increasingly challenging
for utilities to upgrade their existing facilities. Consequently, facilities are
forced to operate beyond their useful life through service life extension
upgrades and regular repairs. This paper thus analyzes the effect of per-
formance upgrades to conventional belt press dewatering (BP) machines
that improve their efficiency rather than simply repairing or extending the
machines’ service life. An experiment with the upgraded machine compo-
nents, conducted at wastewater purification center “A” in Japan, verified
improvement in dewatering efficiency meeting or exceeding that of other
“high efficiency” BP machines, resulting in better facility operation.
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e H Bk S BARE 661%4680/7H
(TSUKISHIMA KIKAI CO.LTD.) PR 63044 (7 V—72523%4) CPIL304:3 K BUE)
ARFERMUR AL 1 fZ 56 b LR 391 S - 850M M (CPI304E3H D)

EIES WIH384E8 H

.5 T104-0053 RE#FRXEE3-5-1 mIEER (WIIIH) T272-0127 FTEEMI/IIMERI-12

TEL.03-5560-6511 FAX.03-5560-6591 TEL.047-397-6111 FAX.047-397-3354
REX4 T104-0053 RREHRXEE3-5-1 (FFF92FR) T272-0127 FERMIIIMIEET1-12

TEL.03-5560-6541 FAX.03-5560-6593 TEL.047-359-1651 FAX.047-359-1661
KBRIZ4E T541-0045 KPR RXFA3-6-5 (SRR fmEETE L) GaE

TEL.06-6229-1331 FAX.06-6229-1415 !

- . TSKN/ 1B EEB R

X £F541-
AL s ;gfgﬂsgzs*%piﬁuﬁi%ﬁﬁéé gél;gX*L'ﬁtM Tsukishima Kikai Co.,Ltd.Hanoi Representative Office
e s Unit 13-03A, Prime Centre, 53 Quang Trung Street,

E%E T980-0014 IIATHEEXAHET1-11-2(SKILEAEIL) Hai Ba Trung District, Hanoi, Viet Nam

TEL.022-227-9267 FAX.022-223-0316 TEL. +84-(0)24-3766-9965/9967/9968 FAX. +84-(0)24-3766-9969
EREXIE T231-0015 #EmFXE_EAT4-47 (U ZNEAEIL) TSKYvhIVABITE B BT

TEL.045-651-7331 FAX.045-664-5086

2EEZE T045-0003 &t B+ X ZERE1-17-29 (L/\EESEIL)
TEL.052-581-2378 FAX.052-581-1624

N2 T730-0015 R BMHRXAEAR10-10(RET>72R)
TEL.082-227-3093 FAX.082-223-8771

EEXE T810-0062 EEMPRXTEF2-1-5(KRAEEIL)
TEL.092-741-5736 FAX.092-761-4806

HRRE PR TO01-2131 FBEHARTIHE2-54-2 (P8 ARHETENL)
TEL.098-874-5793 FAX.098-874-6262

EmII—7 T541-0048 AR RXFEH3-6-5 (SRR EHETEIL)

(EgEEAL E%8) TEL.(06)6206-1210 FAX.(06)6220-2900

Tsukishima Kikai Co.,Ltd.Jakarta Representative Office

Setiabudi Atrium 2nd Floor, Unit 207 JI. HR. Rasuna Said Kav. 62, Kuningan,
Jakarta 12920, Indonesia

TEL. +62-21-521-0491/0492 FAX. +62-21-521-0490

TSKI—Ov/ B EE BT
TullastraBe 64 76131, Karlsruhe, Germany
TEL. +49-721-9-64-56-783 FAX. +49-721-9-64-56-10

TSKLNABITEE R

Tsukishima Kikai Co.,Ltd.Mumbai Liaison Office

602 B, Excel Ark, Mercy Nagar, Ramdev Park Road, Mira Road (E),
Thane - 401 107, Maharashtra, India

TEL. +91-9967645572

BBFU/ALTH—ER(HR)  T1350031 RREIRXEZ1-3-7
REB#HXAEN

TEL.03-5245-7150 FAX.03-5245-7155

Y Iad—<Iv () T322-0017 HhAREREAT T Al1737-55

TEL.0289-72-0371 FAX.0289-72-0381

BERIRI =TT (1) T104-0053 RREAHRXIEE3-12-1
(KDXB&#EEIL)

TEL.03-6758-2310 FAX.03-6758-2324

BBYY =L A(#) T135-0031 ERAIHXEE1-3-7
RE#mWKLEL

TEL: 03-5621-5911 FAX: 5621-5912

RBETYXZYR—(#) T104-0053 REAHRXEEE3-5-1
(R Bt (F5) )

TEL.03-3533-4824 FAX.03-3536-0968

KBTIV ZTULT (%) T530-0053 KBRAFABRATALXKILET3-3
KE/N—=THARE
TEL.06-6312-6621 FAX.06-6312-6626

SETEKRASH T210-0861 #z=/I|&) g X /NSE4%E4=

TEL.(044)266-0272 FAX.(044)266-0271

F+—5—H—EZ (k) T253-0106 #5/ || R = ERE) | E]=114058%61t
(E#K5A)

BEVWEDES :

RE#HMS KIRIEREAT PPPREMES
TEL.(03)5560-6540 FAX.(03)5560-6584

RIRVA—5—8TFT—(#F) T450-0003 EMEZ&HEFHPHNEXZERET-17-29
(ABEEMASHELEXER)

BEVWEDES

REHAR S KIRIRSEEA PPPEEHRER
TEL.(03)5560-6540 FAX.(03)5560-6584
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TSK ENGINEERING (THAILAND) CO., LTD. KTET>»
14th Floor, Room1404, United Center Building,

323 Silom Road, Bangrak, Bangkok 10500, Thailand
TEL. +66-2-231-1726~30 FAX. +66-2-231-1731

BEBRFEER (LR) FRAT

TSK ENGINEERING CHINA CO., LTD

Unit2205, Block A, ZhuBang 2000 Business Center No.100 Balizhuang Xili,
Chaoyang District, Beijing 100025, P.R.China

TEL. +86-10-8590-6595 FAX. +86-10-8590-6593

BOKELA Ingenieurgesellschaft fir Mechanische Verfahrenstechnik mbH
TullastraBe 64 76131, Karlsruhe, Germany
TEL. +49-721-9-64-56-0 FAX. +49-721-9-64-56-10

BBILYZ7ULTIL—7 (1)

TSUKISHIMA ENGINEERING MALAYSIA SDN. BHD. K TEM>»
BBI =7V T HER=I (#])

TSUKISHIMA ENGINEERING SINGAPORE PTE. LTD. K TES»
SUITE16. 04-05, 16th Floor, Wisma MCA,

163 Jalan Ampang, 50450 Kuala Lumpur, Malaysia

TEL. +60-3-2162-8679 FAX. +60-3-2162-8377

TSKI =TV TRE ()

TSK ENGINEERING TAIWAN CO., LTD. KTETA>

6th Floor, No.24, Min Sheng, W.Road, Taipei, Taiwan R.O.C.
TEL. +886-2-2523-6975~6 FAX. +886-2-2521-1429
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